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Hemophagocytic Syndrome in Miliary
Tuberculosis Presenting with Noncaseating
Granulomas in Bone Marrow and Liver
Shou-Wu Lee,1 Chen-Yu Wang,1* Bor-Jen Lee,1 Chen-Yun Kuo,2 Chien-Long Kuo3
Tuberculosis is a common infection in Taiwan, and it is probably a cause of reactive hemophagocytic 
syndrome. We report the case of a 63-year-old man with initial presentation of fever and progressive jaun-
dice. Hemophagocytic syndrome was documented by the findings of peripheral blood smear and bone
marrow biopsy. Although chemotherapy and antituberculous therapy were administered early, he passed
away. Sputum and bone marrow cultures confirmed the presence of Mycobacterium tuberculosis 3 weeks later.
Bone marrow biopsy revealed noncaseating granuloma. Patients with hemophagocytic syndrome should
be rigorously screened for tuberculosis and antituberculous therapy should be initated early to improve
prognosis. [J Formos Med Assoc 2008;107(6):495–499]
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CASE REPORT
Histiocytic medullary reticulosis was described by
Scott and Robb-Smith in 1939 as an entity char-
acterized by fever, hepatosplenomegaly, lymphade-
nopathy, panocytopenia, jaundice and widespread
histiocytic infiltration.1 Malignant histiocytosis
was described by Rappaport in 1996 as a similar
entity.2 Risdall et al identified a virus-associated
hemophagocytic syndrome in 1979, different from
malignant histiocytosis.3 Similar cases have been
reported to be associated with other causes: bac-
teria, fungi, malignant neoplasma, drugs and con-
nective tissue diseases. We present a case of miliary
tuberculosis-associated hemophagocytic syndrome
with pathology of noncaseating granulomas in
bone marrow and liver biopsy samples. Other re-
ports of hemophagocytic syndrome associated with
miliary tuberculosis retrieved from MEDLINE were
also reviewed.
Case Report
A 63-year-old man with a history of type 2 dia-
betes mellitus with irregular treatment was admit-
ted to our hospital with symptoms of fever and
jaundice. He was a sculptor, and his symptoms
comprised fever, chills, dyspnea, progressive jaun-
dice and tea-colored urine that had started 10 days
before admission. He had no history of cough,
hemoptysis, abdominal pain, night sweating or
body weight loss. Other medical history, travel his-
tory and family history were unremarkable. He had
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presented to another hospital due to these symp-
toms, where abdominal computed tomography
and magnetic resonance cholangiopancreatogra-
phy showed neither biliary tract obstruction nor
lymphadenopathy. Liver biopsy disclosed chronic
granulomas. The patient’s condition worsened and
he was referred to our hospital.
On physical examination, the patient was 
in distress. His body temperature was 38°C,
heart rate was 104 beats/min, blood pressure was
131/51 mmHg, respiratory rate was 16 breaths/
min, and oxygen saturation was 98% under nor-
mal conditions. There was significant icteric sclera
and yellowish skin. Rhonchi and rales were heard
over bilateral lung fields. The edge of the liver
was felt 2–3 cm below the right costal margin. No
lymphadenopathy but splenomegaly was found.
Chest X-ray showed bilateral diffuse infiltration
(Figure 1), and abdominal ultrasound showed
hepatosplenomegaly with coursing echogenicity.
Laboratory work-up demonstrated a white
blood count cell count of 9.2 × 103/μL (normal,
4–11 × 103/μL), hemoglobin of 8.8 g/dL (normal,
11.3–15.3 g/dL), platelet count of 78 × 103/μL
(normal, 120–320 × 103/μL), blood urea nitro-
gen of 17 mg/dL (normal, 8–20 mg/dL), creatine
of 3.1 mg/dL (normal, 0.6–1.2 mg/dL), alanine
aminotransferase of 111 U/L (normal, 8–38 U/L), 
asparate aminotransferase of 192 U/L (normal,
4–44 U/L), alkaline phosphatase of 468 U/L
(normal, 50–190 U/L), γ-glutamyltranspeptidase
of 665 U/L (normal, 4–38 U/L), and C-reactive
protein of 17.8 mg/dL (normal, < 0.5 mg/dL).
Prothrombin time was within normal limits.
Peripheral blood smear showed monocytosis with
hemophagocytosis.
Other examinations revealed fasting triglyceride
levels of 313 mg/dL (normal, 20–200 mg/dL), fi-
brinogen of 152.9 mg/dL, ferritin of 5200 ng/mL
(normal, 28–365 ng/mL) and sIL2-receptor of
5075 pg/mL (normal, <880 pg/mL). Further evalu-
ations, including Leptospira, Legionella, Mycoplasma,
Chylamdia, cytomegalovirus, Epstein-Barr virus
antigen titers, and HIV ELISA test were all nega-
tive. Antinuclear antibody titer and angiotensin
converting enzyme were within normal limits.
Several sets of blood cultures were negative, and
sputum culture disclosed only yeast-like microor-
ganisms. A purified protein derivative tuberculin
test was negative, and sputum acid-fast stain
showed negative results in four sets.
Pathology of bone marrow biopsy showed he-
mophagocytosis and noncaseating granulomatous
inflammation without evidence of acid-fast bacilli
or lymphoma (Figure 2). A liver biopsy review
showed similar findings (Figures 3 and 4). Chemo-
therapy with etoposide (VP-16) was administered
S.W. Lee, et al
496 J Formos Med Assoc | 2008 • Vol 107 • No 6
Figure 1. Chest X-ray shows bilateral diffuse alveolar 
infiltration.
Figure 2. Pathology of bone marrow biopsy shows several
foci of aggregated epithelioid histiocytes with focal hemo-
phagocytosis and multinucleated giant cells, including those
of Langhans type. There is no definite evidence of acid-fast
bacilli, fungal element or lymphoma.
on the 4th day of hospitalization, and antituber-
culous therapy was started at the same time.
However, the patient’s condition deteriorated with
refractory hypotension and metabolic acidosis.
He passed away on the 9th day of hospitalization.
Three weeks later, sputum and bone marrow cul-
tures confirmed the presence of Mycobacterium
tuberculosis. Blood cultures were negative for
Mycobacterium tuberculosis.
Discussion
There are two main forms of hemophagocytic
syndrome, primary (familial) and secondary. Both
forms are characterized by proliferation of be-
nign macrophages that demonstrate phagocytosis
of hematolymphoid cells in reticuloendothelial
organs and bone marrow.4 The primary form is
an autosomal disorder, usually presenting in in-
fancy. The secondary form has been associated with
infection, malignancy and autoimmune disease.
Infection-associated hemophagocytic syndrome
occurs predominantly in immunocompromised
patients and is usually fatal. There is evidence for
active viral infection, for example, cytomegalovirus,
herpes simplex virus, varicella zoster virus, Epstein-
Barr virus or adenovirus.5 Other infections, in-
cluding tuberculosis, typhoid fever, brucellosis and
leishmaniasis, are also described. A few cases of
miliary tuberculosis-associated hemophagocytosis
are reported in MEDLINE (Table).4–11
A 67-year-old man was admitted in 1983 with
fever, chills and progressive jaundice. Hemopha-
gocytosis was diagnosed after the results of bone
marrow biopsy. He passed away after 24 days of
hospitalization due to deterioration in liver func-
tion. Postmortem examination showed dissemi-
nated tuberculosis involving the liver, spleen, lungs
and lymph nodes, demonstrating caseating gran-
ulomas.5 A paper published in 1986 collected three
autopsy cases of hemophagocytosis associated
with acute tuberculous sepsis; autopsy results
showed caseating granulomas in liver and spleen.6
A 14-year-old girl with high fever, dyspnea and
bilateral miliary nodules on chest X-ray developed
hemophagocytosis. Bone marrow biopsy revealed
tuberculous granulomas with caseating necrosis.
Antituberculous therapy and chemotherapy were
administered immediately. She survived after treat-
ments.7 A 73-year-old woman with chronic renal
disease on hemodialysis suffered from fever,
malaise and pancytopenia in 2000. Bone marrow
examination showed hemophagocytosis and the
presence of tuberculosis. Antituberculous therapy
was started, and the clinical situation improved.8
A 29-year-old woman presented with a 6-month
history of intermittent fever and chills, and hemo-
phagocytosis was found by bone marrow examina-
tion. Pleural biopsy showed caseating granuloma
with tuberculosis; she was started on antitubercu-
lous medication immediately and showed remark-
able improvement.9 A 36-year-old woman with
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Figure 3. Pathology of liver biopsy shows noncaseating
granulomatous inflammation associated with moderate fatty
metamorphosis.
Figure 4. Pathology of liver biopsy shows noncaseating
granulomatous inflammation without lymphoma.
systemic lupus erythematosus on corticosteroid
treatment presented with fever and pancytopenia
in 2005. Bone marrow biopsy demonstrated he-
mophagocytosis, and sputum examination showed
acid-fast bacilli; she passed away despite aggressive
treatment.10 A 60-year-old woman was admitted
in 2006 due to fever and dyspnea. Bone marrow
survey showed marked hemophagocytosis, and
caseating granuloma was noted on transbronchial
biopsy. Antituberculous therapy was started, but
she passed away after 28 days of hospitalization.4
A 37-year-old man presented with abdominal pain,
weight loss and fatigue in 2006 and died despite
aggressive treament. The liver biopsy culture later
grew Mycobacterium tuberculosis and omental biopsy
revealed evidence of schistosomal infection.11
Tuberculosis is a common infection in Taiwan.
However, hemophagocytic syndrome associated
with tuberculosis, as in the case reported here,
appears to be exceedingly rare. The clinical pre-
sentation of miliary tuberculosis is highly diverse.
The nonspecific nature of the presentation may
account for the fact that this diagnosis is often
missed. Our patient presented with fever and pro-
gressive jaundice. There was no body weight loss,
skin rash or pancytopenia. The diagnosis of dis-
seminated tuberculosis in this patient was diffi-
cult because the sputum for acid-fast stain was
negative and noncaseating granulomas were found
in the liver and bone marrow biopsies. Maldhure
et al reported caseating granulomas in 24.90% of
cases and noncaseating granulomas in 45.14%
of cases of pulmonary tuberculosis.12 Beg et al re-
ported caseating graulomas in 28.66% and non-
caseating granulomas in 44.57% of patients with
tuberculosis infection.13 Thus, our pathological
findings with noncaseating granulomas could not
exclude the possibility of tuberculosis infection.
In addition, according to the report of dissemi-
nated tuberculosis in Taiwan, of the 3058 patients
with culture-confirmed tuberculosis, 5.4% had
disseminated disease, and simultaneously perform-
ing mycobacterial culture and histopathologic
examination of bone marrow biopsy was more
sensitive and faster than just performing myco-
bacterial blood culture in diagnosing disseminated
S.W. Lee, et al
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tuberculosis.14 Another report of tuberculosis in
Taiwan documented that of the 833 patients with
culture-proven tuberculosis, seven had hemo-
phagocytosis.15 Both reports emphasize the impor-
tance of early antituberculous treatment because
of the poor prognosis.
In summary, tuberculosis can be a cause of 
reactive hemophagocytic syndrome. Therefore, it
should be taken into account in the differential
diagnosis of patients who show a reactive macro-
phagic proliferation in bone marrow or other tis-
sue. Patients with hemophagocytic syndrome
should be rigorously screened for tuberculosis,
and antituberculous therapy should be initiated
early to improve prognosis.7
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